This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



FROM F UK AM I PATENT OFFICE 06-6361 -1731 



^ 1 999-0072259 



(19) WL'SWISKKR) 
(12) ^H^5a(A) 

(51) Int CI * S^SJfc ^1999-0072299 

Guests' (g) snztxy \<m*a95tzm 

(21) SSS5S 10-1999-OOD1019 

(22) g£l9*l- I5gj 

(30) S£33£§ 9/021,342 1998^02* 10« DR(LIS) 

(71) 2!EtLHAiy b|7|LK^ Did* aSSlOIS «J 

OR 10504 0I-S3 

(72) &g*r 0HO|S2r*»OlOIS!S£l2 

□R10562^^?5LAia±b:^^0HH|*T67 

01^ 10502^^^OhE fieHOI0H^3£0Hdl^577 
ESi£r^£SS^OI± 
ni^0743feWHS0r»ai = «£Aiai 171 
(74) CHEIS! BSTAIL 

: . 

(54) c^»si3q^Eiagas?mg^^7iwsg^» 

& SAITOHS £5 S3 #EH£ e»?fe*r Q^2J XrS 2fe K §9 ^HWfe XKM H3SI ittSOl 

3713 3£g aw ^©13 qifc||*r= XPI ae eq/fl£ DV5EJ(a magrotic random access memory : 
■MRAM')^ 3HAISQ. OiaOl^ Q^2J fl» S^lt § THE*!*' *HJ2J 2*1 Oil UHXI3 Q^2J W 
71 WISEJ aSS S*!*rCf. 2|Zj-2j ?H3^2] 3D 1 3 H 2 3£« Ef°i« 5tR °]7ra 37|*J 
Xr^Ir OiS at! W«S »7| XROfl (IKK S3 &EH3 3»7hStt S30i£ « ?H2| XrS E1S S 
V59 SWQ, *WS| 7&1 1HSLS1 SUW H33 *!01£ $ fflSI Xrg Htf 9tTSS «aOIM B» 
£E 25011 CH«1 0tl*7fe£»- *r7l SS-e XnSttQ, HWS^OflAI, d^S se-# «3*r~ WSJ 
XII 1 9 XII 2 3712! 2£S «*| °!7rS XRDU S]*H fl 0|g S°K)| ?|*5| a. g^g ««- tt 

3*r£ XII I a XII 2 3713 2££ EfSJS CQSt tiHSS DS 7I5EIJQ SfeQ. 2.WB 57fS| 

XRlr 01 S ffl»H BttB OTI S5> S!££(an operating wlndo»)£ DUSBI OiaiOIW ^3fl 

£5«h£B S2JS ^ 2SCK 



£ 1a£ Hl^ror^ HIM &8«a *£ £f2!£2J HS* S2JWI bH JX)\ (HISa ^HlSfe MRANS 

£ 1bfe £ U2J ^71 (HISSI SIS § E+S*J «9 «|A|«iS! LrEKH S S3. 

£ 2a= E^^l 0|^2i°r Eia , *£^ t UEfLHir S3. 

£ at 201 oa^7te€W ^ 71-XlH^ fi:^^^ &5fAl?l7l0fl 7 r S*^ 

371 9 Xr7| XR2J e^*r?il e»£l Xrg £iS »7| 
2 or- LhErLH- EES. 

£ 3£ 9SS| Eitf 3V 8» UQLHS Eil^m dOiasi SSE(plot)^ SAI 
51™ £E9. 

£ 4^ £ 30fl SAIi! CHI Q I EH S ^C^ro)-^ "32^ SSMg £A|»he £9. 
£ 5b SE 421 «3£r£! QOIEiSI 'BSS'* £A|*Rr £3. 
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£ 6^ a DISSS ti&Z\£ 4 *PI MS2I SIS, ^ 3* M5BI ^JCMI AJSJ D^ej HH 

St/S CH*R *3S Eil^S HOIH2J gSiii Lf£HH= £3. 

S 7S £ GOO £AIS UOIEiff 2.«fStf^ 'BEST fi£M« £3. 

H 6s £ ?2j S25J GilOIEHSJ 'VSSTC SLAWS S3. 

£ 9^ S HHg& 0-^2) ttS SJU «2| » 1 ^AimiS UEUHfe £3. 

S 108 B ft'SHI Q4*2J XF« Ha Xfl 1 tfAJOflS UERHS £3. 

e iih Bssj swiai o*$ei eia stts *«sfeai nti nisxf^oi Ahs*! b ^ssj ds ^aioiis 

£ 12£ CWS »» DIB» «! ^^Oil CHtLT X0I OHM MEiy 7IBS.UEHJIS £3. 

5 13? W7| DflSEI J Z^S Bt5*W »g ^ gtfg ^biSrc MS 5*T5r= XrS g^S 7rXI 

di c^sj »g &tf 2*fa oflaa e" wsa as saws u£h.hs sa. 

6 i4= asa Xh3 eiu gtt* stws xpi oflasi asi e wsej as gAimis uekh= 

£3. 

£ 15a-b£ B 3f2M £loH *flg& XM tjEH 9>d(Meld shape customization)! Stttfe ^7^3 £ 
H 30I2S UEhLH= S3. 

103. 105 : 3£S &ra 1 09 : *>7I MSEI S 
108a, 108b : Xr2 Eta B« 
120a, 120b, 124(1, 124b : 715 23 
122a, 122b : EitfS 



s&oi **&tr % J sou &a?m 

OR 3H£ 3^ = (Defense Advanced Research Projects Agency) Oil SJoK HSE! 31 

°f 22 MDA972-96-C-0030Dfl CDS* B H9SI iS^D. 

M! £3 SOU EHtJ #2 #2 
B 

1 . 'MABNETIC MEMORY ARRAY USING MAGNETIC TUNNEL JUNCTION DEVICES IN THE MEMORY CELLS' Srfe SSHS 
1997^ 62 iTSlXtSe 5HS DR «S1 SI 5,640.343 ££h 

2. 'NAfilCTIC TUNNEL JUNCTIONS WITH C0NTRCLLED MAGNETIC RESPONSE'S^ 199^ 7« TZk^L S 

OR *0 5.650.958 22r 3&5I01 SD. 

B SSJ^* 

1. ' INTENTIONAL ASYMMETRY IMPOSED DURINB FABRICATION AND/OR ACCESS OF MAGNETIC TUNNEL JUNCTION 
OEVICES'DI^ 33^5 fl] *2J **i SS^, 

2. 'LIMITIN6 MABNETORESISTIVE ELECTRICAL INTERACTION TO A PREFERRED PORTION OF A CHANGEABLE 
,AGNETIC REGION IN MAWETIC DEVICES'ErS SfiSS SSIS S SSI ^ 

3. 'LIMITING MAGNETIC WRITING FIELDS TO A PREFERRED PORTION OF A CHANGEABLE MAGNETIC REGION IN 
MAGNETIC OEVICES'ELHr 331 5^ ^ S^!2h 3&2ICH 2!D. 

OIS OR §WS^ DR «W SSS B SWIAIDfl At S^SAi 33£!Q. 

a »S ^XJS, one s3 Xr7l X^£S 7l^7fet]- Xl-g E1ti Sttdagnet ic tunnel junction 

■ 'MTJ') ^XI-gS^El tt^S XI-71 S3 ^1^1^ EHiaE|(tta9netic random access roenory ; 'MRAM')0|| ^ 
^ 2QIO. 

«71 2JSS DR #A8SI 5HA1S UKI- »0L Sia*W S«S ElS 2^ OtlSEI B7I 

S Jq^s t^j s^oii 715 xRtm n« SSSD. eiu hsbi issj s 

*|>:E|H|S)Chysteretlc)OI°S 01 VIZ 37p& X r 7| 71* XR2J ±S ?|2jfi ««t"0. j)«S 
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MRAM OiaiOI = (el9ctrically accessed MRAM arraysJOII flffl- 7153°! CUBOID. 

c^*j *j a^o|| 4 A£ ^ «!J7H2J 2trt*= G AM\^ MRAM CH £11 01 5 CKSfcfOIDl d£I7^*h 

X 9|«IA|fr z* 7171 S «WK:«0| 7^ Sam. a 




U MW&M £ la a £ IbB »S«ra. «RAM OiMOIOH HDIAI, 2££ 2713 2£S 2*38(1-6)2) 01 

s, g§ otigiCH, *i(9)oi irna^ a» s^ss **t*D. om « sa= aw 3*01, 2*2* 

3 S flS Xpl g?(2d)2f 31$ Xtfl SSS(22)B StftJD. PI 5 S^OIE*^ gCH^ 

^ 7^ 8*2* t*H &H_f2J ±K£M eS^ 6 J 2EH3 ^Xh£ 9= S2J S^s DQLH 

7| *|o8 B SWAHHIAI AI-gSD.) OI£1t* SEHSJ 3)0l 37l*5££ ^Afl^S^r OI0IE1S 

7c|&&fe ^ XK?| 94(2401- 7|5 23(22) AKDI2J E4USH CO-Ef 32£IS£, 01 

fe^g OIB ^ ge!§H| £CH^2! ft» VWl CO£f 2f^S!D. «f°*« XfS LHSJ Xl» 

c ?H gei^te** WtfS g &H>2] *MF£3 £I3AI*J££W OIE 4*EH7l-tttHI 

at/oi tta^oi£('EA')jih ^goin ^ eras s*i sse 71* 2?p|. ea xmm 

£g £12! B S*l H=S 2^ 3 CHI CHSIA1 X*£h55fa(a hard-axis : 'HA ) KfflS 37«r 

2QIP. 

MRAM tfB2J BflAIOMHI HOW, 2S ±«* (switch in g )0il CH*T 

•BfiS«asterold)'£SA| 339 = 7H«££ USSD. SJS2| Xt* *S|3 

SBl2r(threshold)£ 2PIS EA XW2I- HA XKXI2J £E*Oil 2|g»fD. £ 2a0fl £A!S 'Stoner- 
Miif ftrth'SJ 22?>< 21 7 W! EA XWfih HA S3CHIA1 SqStSS UEKSQ. 3HHI 



Ai ea xh«2^ ha nasi svoi «a»a hw^ qaa lu ^msoi »««q. «s%f msi 




^« sFsift mei- BHsa 2^ aaoii^ *»w ha xwp* g^ra aom. dots, aas 

^ BUSS 2S SlSOfl^ §St> EAXI-TH^ 2!7rS 2DIQ, ^ ^°j2J 12^9 CHI ^1 

*ti! tfOiiy ^*IS0fl BflW EA XMSf HA ^ISJ SfcfOi 017^ 20 m. 

Qidt> g*iis& tt2S e a sqs:soi fij afoisu- a lhsi 5I±m^iai± akjiohai e> 

g^" Ilfl l-^^CK 0|ei»> ^«|g^ S 2t<HI £AI& tim ^01 ^q^ r s2J 2! = (band) 32^ 

01 acHxi^ ia^D. ass yasj ha t^th ea xf 

«H=Ph uj? aoixig, ±*is£i^ eras* cash was De <y«j£i^i &s aoi 

£ 3? ^"01^ HA bFO|D|± *m (Hh)Ofl 201 A|, ±7M CH^H 2 ?H2J EA ?|€ ^535 *lo^ 12 

D. 2*2*21 SSM(plot)^ fflAfle ci-©|s i*oi2 HA UNIOi^ 7>?y(He)0|| CII4* ^SEI 

sa^ ch ea xms sai*ck (at*, ois esm^ ^is^j ti^iEiAi^ §^oi a^ts hab^ 
oioi^ xmw sonh as^oixis uehaq. a^aeia* a«s^ {sab « flwia* xos*h?i 

^|3fl, 8hD2| £MI HA UK)|D|^ XhTft 2^ D£ £F2!sH>i| 2!?Fa EA X«, ^ £ 20« £A|S 

H (l i!h h^s fe^Ai^i^ soi urerefrto. a&D. str ±gsj $i±aieiAi± ^xi^ 2 

01 tiFS*5j*^S, 2i^S EA S HA SI^S ID S£ ^ ?H2J t*EHS 5 oK.^ ^EHS SXI 

t*DJ 0|£1t* 0|g ^>3Sl« CHt* EA 2?°T AfflCHt CHoK HA WQ\Q\± gEg £AI** '^2 

^ fi£§(£ 4)3 * 2iD. ±XI*2J Oia« AH^oil S01A1, BfrOI M^EICH 0121** 

^stHi cut* aaraa esp» w sa* as«i- ^ ^ou ea xwah ha x^pf e!7W oi a* 

^§ r^^lS*^ B?^S EA XWI2* HA AF71I2J AflMPJ SH, 0|fi XMB 5 *^2| ^TflPh gB|£lCH 
S3hB OH 5 Di^ 5£ ±^|g*W S*fi MID. 

3£^£J d e -^ £3§ OiefrPIU Dg fi^! £3S Olgufe g^Dfl, s2>^°] 

$v\gm MRAH2J «SSj°i ^IHJ 7<2J SSlt* 271 S Xl>2 ^SS 

3^ DflSfil ^BB XflS«e =30ID. XHS ^Xfg2/ §&OI ^XI 2#S?°* OK-I Eh fHJXI ^§ 13 
S7|0«£ 2J^h7l HUSH XfS ±XJ-sWIAi 01 £i** IffllS »*l OiHD, 



5XIS A^ Eia 2t*ai2J SSS SXiSSS ^^Pl S D^^J AFS^ IH^ 

E-ia 2^hs BBS SI ^ XF« ±K\£ StitP! ^|** 2« Stf SSoj ^ ±7 ^ 

^^J-b Ely St* £X« g 32J2J *> £-13 St* ^Xf2J S£ L jlh 0|-^, 2!7tS 

71^ Xl-^Ofl [H^ &!^2J ^t* X^ 4:Xh S&2J Si SSQOilAi OlSSs ^Sol-£ 330ID. 

01 SCHI SiCHAi, £ EH S(CH£ 3^5 Ah§ohO| g^^ohll, »M Si R 2 

B«l 2!?>B Xh7l XF^tHI 2^ S3 £*EH3 7l«tet* ^CH£ ^ »SJ X^ Eltf at*&5 
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SWWff ±XK noscH W7| H 01 Stt 310IQ. 

oi w« Diisaei oienotofl 3 a q^°i a* s^ss «ssh= q$s\ wasis i a *n 2 2 

££ JUxF S^fe Dilfia O1M0|0flAi£J »7| WISE] 3SA1 AtSS 2QIQ. 3CH£ ^ ?H^J 

71 msei goi hssck mouai 3ch£ = 7m xf« au gtrtM °i*n »3& ova;^ 

S3 S&2£ S!«, j2» S^S M I S! A 2 2£3 Eh2!l W! j^Qfl 

ejoK >4Bia s^oii *i«s aero jishh. d^a in» s^s n 1 3 a 2 322 aae 

30{£ ? XhS 0^ St h SS Wl ft^S £§SF£5 AM S M 2 3^3 AKDfEHI CH 
SWS SIS * 20. 

3CH2 = 7H2J Xfg aa SlttS 2»g 715 2fe H 1 S9J2K HI 2 2?a. XJ7I XRM 

^OiSL ^ 7H24 ttS z*2f2| M 1 7|g- 7|g XhSh X?£ E.'§|2J 

B|CH£ £ ?H£J ttg atf £!»■ 2W3 *il 2 ttS 7H1SJSJ Xfl 2 32!* Q£2J XfM 

□isxf^ 7 wen *h7i oh ai *eh assj ii^tm nass s^tm wais ^ sis »» oigxi-a 

^ SACK 

S)Oi£ 5 7HSJ Xhg aH Stt* 2W2I a 2 W« Xf^HI- OIS °j?H Xh?| 

Xh^l« CU-EK M 1 S^Ofl 3 a^90fl DIXI^ S^S S 6Hf 

£j 2^ am^feft^oi- x^i (Hi2£i awiAi as aa swfsj &± xi-a st^s a^m 

£ SAHA1011 3HAIS ^XIDCh ^UIS XhS E1« OUSEIOI CH*I, HIS e>oj^^ 5j = 

EFeJ§§ StB XI- gST 9£^(o defined operating window)^ Oie|0| 

bhOIOI^Oil MSEI a >3^S0| ^ 2i= OISS H\5t!Q. Q??l, 

as 2t-£^^a insoi, a«iAi eih st.^ is t&oi Afgs on, ^^sj g&oi 



£ ^SXFS^ P^SJ as S«Ofl CH»8 7^71 DflOiaS S^SSMI Qi^ (ffl^^^ ^71 

^01 ^ ^igs ^oh2Q. (HIS S3, £ 4£J Oil 01 a ^ S3tT^£<W OB^Ph 

fetl £ 52J SS^(ast 9 roid shape)OI aWSD. B »S»»S D«2£l 3SA| S§£ 

dUSS 8 Xh7| as SB" ^S2f SS«^ OlEflOlogAi AiS eSIQCH ^A^ Sti-S S^ 1 - 

^ 4 7H2J aS 2SJ SSSJ §S ^t'o^Ch OI ^S2J ^12^ £ SHI £AJ&Q. 

^>:^ EHOiag $\t> 20 20fl 71° 1^0, OIS Q5 2fc> 20 

ass? mioiacE 7)^ zj^2i ^ffisiai bv&sj assf®g a^ ^eich, a§ ^xfssj as 

^£»tt CH^ S3 3fiSf§ 0I^9J 32^ Sa^Q, SIIQIfflOfl Su. 1 * 

oils 01* 4 7H B«SI CHtf tl 2S 6 ^ OlSfl XIIS&F°S ^ e -^^ ±?IS 

01 7feSKf. 

oi sou awAi. s s;s^j oissm sag ^xh. oaacH nramoieiioisj imsa aioa 

°J aa BtrtDI JISSIQ. CC^aAl, S la 9 £ lb2J as B^('MTJ ) «(9)S Ch£2J 

a» 9^-9 TH^SCK S SfgSJ OS MTJ CH°^°J ^AIOVSOI £ 9 LHXI £ 14 

S &2»KS Ol^h Sg£IXI2J, OIW CHt> «S£SA1 ^°J[HIXI S'££IDl 01^ ^IHCHI CCFS 

£ la S £ IbSJ CMMQI7I- ^AU*I «S6Q. 

£ us &is^^, fliARe! mram oiaoi= ss lhmai sss buss &£ 2h£iS(h z. 3)sm 

7|fe*^ 27ISJ S£<SSSJ Ajegf r>5|^ LHWI Ai «B£ BHxIS b|M £h2JS(4, 5, 6)SA| 
7|^orE 3^1^ £S£M2J ^0M§ 2S.«H1K ^°JS^ ^^Ofl OTB ^OIV 

^> (HIS S5 ^J£^°QI- 5!2T0l£S. ^lOflAi ft UJI 01 S 7H2J £h°J5 Ail MS A1S £ lb 

Oil £M|5| £A|^J IMS D11 321 ^(9)2h (HIS2I 2£ 9I£SI-°I^ UI^El-ois JkhOICHJ ^2|ftl->fl 

schs a» LHOflAj ois 2*°js°j a^swi waao-. 3 thsj *j£^°!e^ 3?h2j uigera 

SOI £ laOti £AIEI2X|^ Bh°J23 ^S S^£S 01 Qiiaei til(9)£ 

^^(stack)^^ Q0l£EC7)ah »7| E1« S4^(a masnet ic tunnel Junction : *MTJ')(B)fi 5 

^ ^ SiQ. MRAM OiejlOl^h 5SW£ §^0IL S«£ 01! ££1 jg|(9)a Soil ^5} S>^S SSLK 

naa ai(9)S ss^e ss^ W££i aojoi dh$ ss^g #£^ to. ^j£ ^ 

MTJ, Q0I2EW CH^ SSa bl^£.'0| tm SSc £^ &Wy 3^5 S^Ch £ UQfl^ 
£A|£|XI ^2LL MRAM CHfllOl^ QS ffl£7^ SSS ^ 2iS ^21= 71^21 7IB 4 l WI *i^S ^ 
^D. §3 XIS©^ 22!§ aQ^ S^SS «««0fl Si^ H|E^eJe^ «J£ 

cUeiS AhOlOfl *|XIBCK 

£ 1b9 SSSIOI Dfl2£l fi»(9)5l ^271- *SSQ, DDSEl 3(9)^ ^£J(3)(£ laCKI 

£ais) ^wi «saoi oi *j£ ai-s!(3>2h a^cf. ousai aoe choi^^Sh srs 

WI5 S9 ^SJ* at* Q0ia£(7» S7I5JSS a^SKS S^S MTJ(8)g SiKfQ. CKDIX 
E(7)^ rt^ ^ei=*(10)ah M tfSI2ft(1l)« 6fSI2 2tf DOIiSOlD. Q0!2£(7)2J 
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o3 fi!EI»S(11)S ±ElE(stud)(l2)# MTJ(8)0iJ S^SCh a0l££(?)2j ng 

mtj(8)^ cm xns£3 #»oi ^oFgaa n£*fi3 a*®s tigsa. e itei mtjw^ ptsi irs 

«&(S2«)*(a template iwer)(l5)]IK Irl9SO| (permal loy)(Ni-Fe)£> &g £71 ?OTSa*(an initial 
ferromagnetic lnyer)(t5)iK Mn-FeSt e>ZOTfin*(an ant If erromagnat Ic layer)(AF)(1B)2K Co, 
Fe ^ HB£0I2I> WOI tt«?OI H&T HS& 71* a^WU«(FHF)(20)aK 8fMILKAL.Ct)2i 
ttW ElgS 3Mft(22)ah i§£*|*l«£J ^ Co-FeS SfOI 93(**g)OlH 7h«3 

2! 'WS(free)- 2OTS«#(FMS)(24)2L Pt2f £T£ S^#(25)S 

swsas<24>s wsouk'ea-)** *isa^ mm s/di*> *g »s« ^, 5S 

CK 2OT«aS(24)0||£ 0| tt£rgO|*g im M2EI ff°J 5 JtSJ £EHfi3 S2W£ ^ 7H2J 

7tet> W» 9W0I SICK OlSf BKH3. 715 3XhSHft(20)g &W3a*(24)£J ftfiteomiHl 

XhSa«(24)lHI SiCHAH £SWh= Xtt«0|*£ MTJ2J 32 Olgffll, ge?3« S2« (strain- induced) 01 
»a, «EH OWasi ±S9 SfcttHI 2]Sy fl«SQ. • EA|£! MTJ(8)2f XhS !OTga#(24)£ aoi7i- L 
DIH ^Ol WOICM LDI WSCr □ a 5|AW«£a MOIS ^ 2D(£ lb). Xf£ 2OT«aS(2a)2i 7& 

7i l ©*ra cq£f a sr saga. 

&S»S2I OlStffl W9 715 eftUgaft(ZO}S Pt. CuSS To£f S*£ S5te(15) ?|0fl gg& 271 » 
X|-saS<16) SMN Fe-Mn APS(18)S SSAIBSSAY flXIBQ. «S*(15)S £71 3WSa*«6) LH 
CHI Ul STSfg 3g ^7|*KQ. 715 ZOTgaS (20)21 £3»fe B«£l EN3ttf« 0|£>a 

w BMIohS 0IS1*> ttS 2OT£a£(24)£J nstSOI^H BtHfcJ- tt*l LHOUAi ^*fSQ. 

CH2>3!£S, AF JJS SE(blocklng temperature JSP- Q fc£ £E£ 71=^ 7^5^ 

X^£fSOf=ttHI StfSUl S^tl ^ X^l LHCHJAf AFSOl tt»#(IS) ^Ofl 4= Old^ CH^ 

«! 2 ^SJCHl 21CHA1, ^7| S^«X|«(I6)S Bfi^XI SfQ. StK =SAfli 5°K)fl 2J7rS XfTU 

W35|(wnetostriction) 0|§£ ?Jte&IO. 

715 a-X«Mft(20)a AFS AHDI2J 3tt(coupl Ing) Hl^ OJlS&fl, 01 715 £-X r g*tl* (20)21 ^Sl- 
ESA|?lir 2101 X\Z m& ai#(24)S| ttSr S3AI?I^ 5SD Q CMSD. yi^^fe^f «J 

Stl 5^ 2«0il £J*g oi^B X|-^£J g 9! OH S tfAltffl2J 7I£ S"^X-fl^ XrSF 

n^a £ si BUftw ^7^°i ^sss aswo. mhei as y\mwi *i*h a^fa 

70-^ 2>W«a#(24)2J Xh» BJ-BAI9I7IM£ 715 »X^aft(20)£| X|-5r 

era!A|9|7|lHlfe SiHIK OfShAd, 3Q» «^0| ft£J Xl-ar MRAW LH2J WI25I MS 

MRAM 01 210171- SSJOi, g S«7r 14HAM2J «IEErS2r y|ES}o| *g OK, « 

EEl-anr HlH£re.'S| RKEWIM Wfl Wtl£ S*;7r «Eerffl2t d|eef°»2J a» 

SOU ^XJ£I ^SHJ *S MTJ(8)2J ^h^JllS(24)SJ SlEAIS 2iO|CK Sft 21l«j@ 

« ^ C£J 7ra w ?t!7f ^3 2W£*l]ft(24)2J ir^^ 7^5«(the switching f leid)§ 

fiflBD. 01 SttS W 715 9W1«SI i!2A|?|^L1l Xffll^Q 

^>fl £?1I@D. » CH£flOI 32£ 71* ^ftSOl KTJ(8)f Bi^hLW ±*7] fiTH^lQ. 
M2£l E13 S-y?(22)^ 7I5 SOTS jHIs(20)«S^E1 ^OTS^I*(24)£S 

Q0|SiH{?)2> MTJ(B)g S^t^ *s>i|(*g oifih BTCHS S^EID. 

AI.A E^ (22)2| AIASHI ^lHJOfl OH^ 2\£t\?\ IflgtHL 01 ft2J =)fflOi| COSJ CHSf 

X!4^4=5io S ^^-qj, Qi^to CH«^ At A EHW S v ^(22)5 * = £ 31© 2J 

□ithQh e-iw s^(22)§ 7hSXiM^ S9^ ^Biotsej Eias Ai-a*si ^wi7h g7^(« caa- 

71* 2^SSD DH^ ^ 2^7h MTJ(8)g 4sS|£S •2WO( £5 tOL IHI2£! 
ti"^^^ CHlSSi a/a ^H7h 5E*SD. 01 &XI ^ff^l Xf^l X^l- °A|^ - 2i°s 

CWSei ^j°J XI-71 4^€HCKI ^!*^ OI»73 f^~Q. E1S ^(22)^ 7^XJH^ 3*1- ?HEI0iS21 Ei 
£S ^Xh«aft(24)2F7l5 S7^3tllS(20)2J W7| 32!^-^ ^CH^^i SSOil ej^Q. 

E12S 413 «^4Kspin polarlzacDS^CI. ORl£ SB^ oH-t2j 33 ttEHC&WSasa Tim 

£i£oh= as ^= sis s^oii ^xhshj^s, twe eg ^ 

^*/0| HgE! ii S *\U2\ ^^S¥E^ 31= 3J0ltHlK 3S£J SIS S^^ Eia S 

"2l-^^aft£J S43(lnterface)0(|A1 i,^a$S X8S°J ^^Oil 2J*H 3 

S&!D. fll t STJ^as Eia SIS SE1(a spin ( tlt8r)SA1 ^etfCK B« ?HEI 

ois2j eiw a «ss fli 2 ^hsae lhhj s-ssj sis gki} ^oi ss^ sis s^si saf ^h»°j 

^SSCHI STeCK «^2J£5. « 2 SOTSaftSJ ^71 S5!!^7^ Wl I 2,OT5a*SJ *7I 22!! 

sog wei satis, fli 2 &OTsa*2j ^71 aa!£7h an i 2OT«a»si 7^71 sshmou am ^ssi 

lIBSa □ S^ ^EHSOl Sat*Q. [CKfAJ. ?H£101S21 Ei^S «TSS »IS»ZS 

»«a»S& 7WI 221^301 HE SIHXIS Tifl 1 S Wl 2 &X^a«SSl ^71 2£S£SOI 

&®wm iui £i^^i$ a i a a s^OTgafts^i ^71 ssjssoi ^ss 

E Ohti cfEHS UHSli HH, S*h ?HEICH§2J Eitf a SZTCW ^^Q. CQEI-A-j. 7>7I WI2E1 a 

si S7is» a i 9 a 2 SOTsaftoui s??2j as ^^if sx> ^eh^oa hj^q. ^ 

2^^, £OT«a»2J ^ 7H°1 7ffetl ^4K^M& Xl-71 DA2SI MSI ^ 7H2J 7^*1- dIM ^EH 

wto 52i^a. 

S 3f2tH| [Q-S £E 95 ^5^9, XF7I 01123 109)0] S£3 Ehei&(l03, 105)(CH°^£^. S StHI 
AWIAI S^^SAI mi S>0L S^OIEh^ SO)^ S7I 1*/^^ ^71 HH^IW 4= 2i= 2 

£SA| »B 91*1-71 A^S) AWIOJ aSSCK fl( 109)5 S1CH2 ^ Af7| EJU 2tfl(108a. 
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io8bj* £ 9ej guar 2 flAiuue arasnira. 105)5 s«i S7 r s a?i a oigaa »7i 

XRa £S*r7l ««S HHSB Wl E1« SfKlOfe, I0fb)5 £A|*>Ch #AilSI SSS UHh if 
OL ZW2J Xr7I Eitf 2t v g 3H«5joi 715 S2!(120a. 120b)2h, 7Ha*!°! E1W9 SS»(122a, 122b)2h, 
?H^°' XrS 3^(124a. 124b)S 5inr * HQ. *r7l Dj|S£| flS| 7RS £|gB(l03. 105)§ 5 

n 27 r s a7i a oisaw jm\ aRw e&£k lhhai sh Srsrsoti uiejwoi cHt? 

(HI 7|±S*2£ £Aia g3A|7|^ 2Jofl SVB SJ^Q. 

5 SfglH [QMS, ZWSI EOflAj £iB g^2J 2g 82 8©s Oi^lOlOil 3*| 37| 3! OISS*}- Xr7| 
±2r3ei 8^ £!2SS *il3*feLil OIS2££W ftaR2! *l HBttQ. KJ^rAi, ^ 

glHIAiSJ Q6 B*h£ 85 tfEHfi MS^zr 2SSAI gztv 4= 2X1 >H3«jS! SttSS AW if 

xus as 21 sv*S2j THffl^a ^e«w stir 4= sic- era oil x r ?R 32 nsoi sttt sa 7 r ^ 

8^8(124*, 124b)S »£l£ie 2101 fi£*>°3, ttlMAi SJ01S 5 Wa Eltf Stt» 2f 

3HHI CHtf g2ia EiUS S2R2S tfQ. ttS 32»S(124a, l24bW7R£S SiS 

5i ( cmacH as- e^rwss 201 a^so-. co^ai , b ersw cuss, ei^ s«gg a 

£ XfS 22J§°J SHOO 2]*H 3V8 SfeQ. 

51 Sr^SHHIJII S£H3 tf7l e!SS 013 8*KHAL »7| DllSei <£S «fi«7| 9| t| xH8S Stttt 
7|£^£ B QS QU-g ^^S^Cfl AFSS ^ 2Q. 2» ^OflAi C« EiS 2feS^ 5 

a^3EHEj(e-beain lithography), ei^nEHITl, STM £|^H^ID, »X|af2J 

= (stamping Into resist), ^«£J ±WsS S^loPI 5^13 AhSShOj EH 

Eias ^ 21a. 

£ 105 S-2SI>g, £ 10(HI^ W7I I«a£l 3(2Q9)0I 371 S,' OISfflt> X«5 ^©oh£S 

£f°iS(2Q3. 205) AhOICKI UHSS ^21^ Ei"J 2^2(20^, 208b)£ Sft^fe & a^S2J CH°^£] 

£A|0fl?h £AIBO. 0| HSa H ?3E6 >0 9£S|3 S!8E! OR *^ofl 5HA|& 

S a»2£J ^ DE aAlCWOtl 2iCHAi £ Its S5«r3, £ IIM^ ^HDI Xf7| ^ 
€^l(324 Q -h)(3^S 9l?y 2^ £AI£IXf ^8)5 ^bll^il ^SJ^J E^ge(322)S £tttK», CfS 
Xh7| Ei^ S& l 'B(306a-h)M ?HI5fr£ Xr7] MS£I (309)01 *033D. Q\liV OOAI^SJ fiAimtHI 2 
CHA1, 01IAI^°J »^ Se-f320)OI E.^2J S«r 2££ SAISIQ. BBJ 

2J X^l (HI 2 El 21= ChS^i ££|« Xhfih 'DISAhS ^ C||S a 01, ^Ofl DIB 

Xl^s ^^AI?II2 S3 5,' S£ »1SS 2JXI-S2J bl^ 0H^q±(a non-magnetic matrix) 

o) ^^3t^(cD-clepositiDn) LH<Hf XfSJ OIQXLSS QHSAIS^^^ ti^S ^ 2D. 

a a«A|Onoi 20IA1, iXJ-g^ B|D1£ « 7H2J tt^*, ^ S2I- ST0I ^rEh »&2» 

x^i^j seiw awss sascr. soi a?^ 2*iss ois aj-oi 

2i^°s, w Disxhah nn^ s^#^ w a^oi usas ^ioo *«raa. 

S \2t Sl 1121 OISXF 71001 CH*B ^tett QB fll^ £A|*fe«L & ge?S, Ofl^tH 

OIHA^(40&i-e)9 ^ S ge«(40?iS S3 A^l OHXili* STS 5(4Z4)°£^E1 nll&ySIlK 0| S 
(HI 2CHAj, XhPl DH39I* (424)01 ^*r£ICH JiietyS 4 2®°£, Ch§ XISI- OlS^gw ill 

^SH2J 7I^SDtl 2CHA1, DilSBJ JSS 9<SJ°! Sififi Af-8«^ E^U St, v 

^EH MZ&U. QS2§xfJoj SS^OI At8£IXIS.h # ^^S(H)AI2i 3%.' I2*F£|2 

M Al-gS ^21- SAfeJ" DlSXh A^M 201 Ch 01 DIB^ Sifs ^ 

±5f8£J ^SOIIAI fi OH Wisjog °fw0i2Q. 0| ^SHJ gXPI 

^(rnasnetostatic interaction)* ?HHXISI-£ S^£IX1 ^eCK 

»ii taa, 2,^9 aws ^oi«r a«r ^todhai ^*i§hi aoiQ. aoi ga,^ or. <mchs « lh 

SJ 2^ 2t v SS ^*l%»S^I Sill Olw gofUEfg ^?ISBf™ 501 ififf^S, 5M*A|D|| ?m tf+EHg 
SS^ ^ SiCK OI-^XIS, >?«1E|X| S^^ 2^ Qtlvw ±^!^'^hXl SMI S^s 5 *\u°}m ?\m 

MS SO), •O'Sr T ArOIOflAi C r A| S2H^ ^ffflS ffS 71 « =£A||±^^ & 

SoW Sr^S 7| >»CH£ ^g«r73 S^Q. 7|* XRSKH1A1, WW SQtW UHSOil ^0|S 
§ S 90X7h V S£H£ 101 0WSJ S«*01 QAI '0'2J ^EHS ±?ISaCK «SSJ 

V #EH£*E^ 5^ »StJ £!*2| SJCHS 80131 0. D^XIB. C r AI '0' ^EHS 

±*IS*T UH , ^CH£ SVB * 903K7I* i*ISE|S 10X 0I*|-2J 3^501 QS WUCHI £J«H L«0« SSS 
Q, "O" ^EHS^E12| ffl-^ il2:= 90(0^ 6)2:^ 2DXOIQ. 

^ ?H2] fe"EHg AWISJ Sfil^ i!±2J ^otof 60XS 210IQ. 0l£1t^ ^Oil zm JHSrOfl 

2CHA1. OiaiS> 5£ie 71 « X^CKMIAI 25 i^lS^ fife X^ICKMlAi 2^ 2fc L 3 °j-g-gS S 

a 01 # 

aafera, DflSSI 2§ DS iHSr MBI^ SXtS^ ^*IS g^flTOilAd ils 2^Hf ills XH4Jg Ah 
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0|2J E3IQI£2£(trftddoM)B WStfrO. 

£5S ^ 2iQ. 0£7|, 23*! HhSJ- STOI, 9 5f¥ g£g 2*1- £f2J£(402, 403, 405, 

406)^ 2t g^f 7i« 9 swapi «ti xiisso. 

S £ OS CHef«ie! ^ A|aO(H1 2JCHA1, £ 13s S2«ra, S£|* Eltf SUM(5Q8a, 508b. 508c) 

5 5*^^ EHIHei « (509)OI fflSBO. 01 61 Aid OH 201 AL W2| Eia »tFO| 
S^(502a)2K 3|ISBje! EI^U gS5(5Zai)2L Si^feSWEJ- CHtf »» SWS »S « ?H2J 9 
^ss ^UI*KM S«uHI 9S XfS S^(S24a)# SWCI. X« S^(524n)£j of" »7| 

2^ &aSS<52ai)^ S*| *W tttOT HS&»(S20a)tHI S.^ SaSOil S*'5 DlfiO. 32iLL 
2Sj(524Q)(a/aS JUt BtFOI 2g& 5g 7|g S3 (520a)) LHOfl <= ?H^J CH4f *m g}«e| 5 

cm* 4321 s^s »±Aieo. setm a^g uh@s Arewn, *wsi Eia swHiAi 75^ 2 

^§(SV£~ Kit *4»0| S?E 7|g g*nQ| gwa AK3ISI W1I 2fcfcA|BS£«, 

^ u Elg HfcSI XH> RSgf SSiJO. SWOT SfS S^S^ S SAIAKNlAf SMAf SSSil 
^°l&il>fl S?£S OR 0[£*Dfl [Q£h ^e* ^ HQ. 

5 £» h S*J ££ Off CH £A|lfflOfl HOIAL £ 145 g-SSfH, SJ£ aa(B03)» bfS £h°'(605) AfOI 
CHI 6 EiE Stea(60Ba-f)8 S*^|— XPI 31(609)01 XII9EIO. 01 tfAIOUOil , El 

xk?i ^#moi xwsiss asst.* 5B^a .ao a fesroii o\n °iet^o. 01 ?h«^ -limiting 

MAGNETIC WRITING FIELDS TO A PREFERRED PORTION OF A CHANGEABLE MAGNETIC REGION IN MAGNETIC 
DEVICES'2fe 2S2J &7\ °JSi! 9^ 2 SOU ^A(l*l 5HAIBD. 

s 2|2|2J 7:^ fllDU OS Xh7| Eitf S^S 3qi5*J-HS^ ^^£J 7H33;°J 3 OH^^SS 

s 5^ai?). aaioi 3IH2J uhoioi^bofl ch*j- ti <5«i«# aaeD. »ai« sea u»u vol 

se* AflM^h «rsB ^ asa. oig n»oi »&i£ioi ei^h&os as, ^ ^sa ms era 

s ^je erasj js^gim vi^ia 201 om uis enei era g bus cueh bHsa s 

^^ISoW a« 5101 o. 

S STS^J ££ OS 59/OIS^ »0fl OS Xf7| Eltf Sfe-g 7313*^^. g*J"2i^ StStHI CH 

08 12^^ ^8X1 e WISB^ 501 0. S^s Stgotl CH^KS ^ ^ LH2J WS" ^EHOil 3*^5 Dltl^ 

^ esopi mstm, s^sie sv, onacn a^a s^i/xh^i xj^oti st/s cHa 

oi£j zsm «£khi sw ^^1 Sr^e 21010. 012} sichs, ^ ^oii *hj^ Eia sa-aoi Ahga ^ai 

Oil CHI SiDiAH, S^OI Eiti QtJ^ ^013 SjDfl CilOIEIB ^SBI Ifl^ 




= MRAMEKI CHBHA1 ^A!fl2£U, S SAIIAHHI 5HAIS ^SfSS E1W B^gS^Ei ^SOfg 

^ Si^ OS ^X«DH£ SjS7fe*|-0. ^S1. 0I&)*)- ?HS &2fS£ S4^£S ^£1 SIS, t!! 
AL Wl 7|« «|c 9 XK?| ^XFS(« ^jSS 4 20. 

5 5f82J 0I5SS Ef^SS *g ^71 eiSS OR 3! SA| OR GJ^ fig^ I^fOl Al- 

§1! 4^ ao. oy^ mo\. uichs a hh*i 71a 9 hichs ^ 7iag «7i 9#b -intentioanl 

ASYMMETRY IMPOSED DURING FABRICATION AND/OR ACCESS OF MASNETIC TUNNEL JUNCTION 0EVICES'£fe 

or ^ gatHi Thais sroi ^gg ^ ao. q«l wswi 2^155 ^s^sa 7ra w 

51 g^(5)2J WtrttfSSJSM, 'LIMITINS MffiNETORESISTIVE ELECTRICAL 

INTERACTION TO A PREFERRED PORTION OF A CHANGEABLE MAGNETIC REGION IN MAl&CTlC DEVICES'£l~ 3SSJ 
OR ^tH m&Z\ OISSIHI CKh ?HiSa «I^012IAI± ^dSOl <!«iS ^ 210. ^71 
•LIMITING MAG^TIC WRITING FIELDS TO A PREFERRED PORTION OF A CHANGEABLE MAGNETIC REGION IN 
MAGNETIC DEVICES' 2|— Ss!©3 DR S<7H SS^J OlBSDil tOEK X}7| 7|* XWSS ^^2J OS Ei^ 

a«£i ?m »7i a^£j u»w ximb « 2io. 

S ItSS bh&Sitf tfAI«|£A| ^SEISiSLL §ra*£IS ^ ^^(Hl S2iE' bHtf g"0| « 

°j 8£ a ^jchli-xi Sr^n ^«oi oi^chs ^ 2i§s sr ^ ao. 



B STSCHI CD-sg q^sj t^sj ^ Mfilti Eiti SifSw B92J ^ S4^h7l Wtl 21 

(HI 3JOSAI. S-bsi mti Eia au . ^XhSS 75*^ E^ 2t fc i^ft S 82|S| «► E^a 
4i^F2J ?H^^£! w&jlh tH^g Ol^e, 2.0^ 71^ XR0« CH**- ETS^J ^ ^&^l 9 
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g?S 1. sj01£ *m2| *RS AhSSKW S«WWJ" X*g 2*01 Al, 

#71 30i£ SHJ2I S^g ^oB °!7>S jp ( tt^Oil 2^ «E »EHSc 71 ^Di£ ^ 

2£JM^ XF3 ±XK 

SW 2. 9 1 mi 2iCHAH . 

whsi oiamisi- swioi sti *s ±xpi- g7i nasi oiaoisi wi nsei as swsa sioiAi, 

© £71 CHftOIN £*| D£21 RK 235* CW£| ^332! XD l 8 SI 2 2^1^ 2£g H 

© #?i xpi wia£i as awa q^bj a» gss 5 wassa *hjsi 23011 ^ hhxib 

□1, 2* DISSI 5 *5 Eftd 5ttH ?UIMS SHIS 38l*f X*7I SETS 

7f3££W, ««!B ia» 271 XD 1 S "X-fl 2 S£S £KJ5 ^WS 5*R S3*e 

271*1 TKffl- OliSt"- KM X^Ofl fl*B 2*1- S^Dil UHSE! tfSWI ?|*E|3, #7| £cns 2 
^ 6*7| 31 I Si a 2 S7|*i S£2 Ef2JS CQSf MB*) SSOI 0^ i§§ St 

s o^m xpi onsei as 

£ S*W= Xyg iXh 
«W 3. H 1 «J0|| 2ICHAJ, 

#71 SJOIS »2I Xhg E1ti SfcJ-fcg #7| Xh7| X^g 4> #7| *<Ol£ fiHJSJ 3^£! Xfi 1 

S! XII 2 AhOIOfl 5S|SS HH95LIS Xhg ±Xh 

#7| 3015 5 7HSJ X|g EH£ B«SS o7| Xh7f *H39 #7| 5? CHE <?K_h2J 3^°J HI 1 

SL' XII 2 3^ AfOKHI «H£ HHS£IS XF2 

SW 5. XII 1 *M SJOfAl, 

#71 SJCHS ^ 7& E1S 2ttS 

© 7|$ »tf9 SI 1 22<1K 

O ^71 °J7^I X^Dil CCJei- ^Sf7^tt XVsF g^^M Xfl 2 S25 
5 iXh, 



aW 6. Xy $«0fl 2JCHA1. 

^71 ^OiE = 3H2I Eia 2^5 ^ l gsjs ^71 715 Xl-a %*um ^~ &iiSJ 

Xf7l 2^21 ^^Sl XI-71 dbXh 

aW 7. Ji 5*K« 2D)A|. 

^71 5?0iS = TH^J XhS Elg S«5| a 2 23S£ AiS X^^JHS S^EI^ ±Xf. 

aW B. 7 t^tHI SiOlAi, 

^71 5 7H24 XhS StS2J XQ 2 2^S^ MS. 5S(co-plBmr)0tl UHS^IH b|Xf« XHStHI 

^oH ga^i 7HS^!2I £ss XFS iXK 

aW S. XII 7 «K>fl SiCHAd, 

& l 7| 5J0i£ « 7HSJ X^ »U SU9SJ H 2 S^SS- X^Sh DlQXKa magnetic granule)^ Ssmh 
= XH3 ^Xf. 

aW 10. XO 9 *KHi 2iCHAi, 

^71 5|0i£ « 7H2I X^ Eia a^S2l SI 2 2^SS 2^ ^°l KM DIS^ fll 2 ^ 

1 ^«o|^ Q^ej XhS DigXtH X^7| nqsi UWmHI fiBEiy& (patterned <3^m 
Xf« iJJ. 
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11. M I «Ofl SJOfAL 

£7i ??oi£ ^ to ^ aa s^s zws. 

© 4^1 ej^g oi £ asi ergs xw xroii coy eswwa. #7i xpi Diiaei 

bohai om xfg aw swBara ^2 x>2 ate si^si-aoiol ois a mlfb ^»si°l> xh i 23 

Ofl EH 6/ ^ El (tunnel ins) (HI 3VS OI»& S12ohX| »S XTO ©*fSB »S HI 2 



12. XhS AXHHIAI 2JCHE AhSeKX S3 tfEHS g-gtHI 210) AL 

4»9I 3CH£ oKJSJ 3^3 3*1 2]7*£! XI-71 XRM #71 g3 #EH£ 7|*7tt*J- 2J0i£ = 

7HS1 Xl-S E12 SftSS Ahg^F^ EWS 5*ttfe 53 ^EH XI § »B. 



SW 13. HI 12 I'M SiOiAl , 

£91 3CH£ ^ Xte EiS BttBS £ k 7| XPI XRB 4sg3l-£« & V 7I SJOJE SHJ2J XII 1 

2 M\ 2 2=* AhOIOti BHS£I£ S3 £EH X|§ »B! . 

14. Tcfl 12 Wi 201 AL 

£71 SJCHS ^ XhS Eia SttBS 40| Xp| XRft $S«h£S #71 SOI£ 3 I 

ai m 2 2^ ahdichj sas ma9= #eh sis g«. 



BW 15, 31 IZ»0|| SiOIAI, 

£21 30j£ ? Eltf SjftfB *Wg, 

0 71s xm »= hi 1 s«h 

© #71 £!7>*i Ah?i x^ofi ra-eh eswfetj xfsf »s a 2 3*1 
5 swe S3 ais 



16. xhs ±xm ig&myi w sraon 201 al 

© 30i£ S^S aSftt£ 

O «!CH£ ^ 7H2J Eia SttBS ^71 SJO)£ ?fU2| XK7| Xh^Ofl 

52 2fH£ ^1 rfcXfB #71 BJCH£ S^U2i S^lHI aS^Kfl £2*^ ^ 



SW 17. 3J 16 WM SiOiAL 
4 h ^l XhS ^XJ 3» = . 

7i 3ch£ ^ 7h^j xha Eiy amss a^oi— Er?05 ^tr»^ k& ±x\ «^ ^ . 



18. m i6*nm sioiAj. 

X>« ±Ah «!g &?8^, 

^71 A^l ^gSFSS ^71 30j£ «fUSl a^°! 1 2 a 2 S^B AhOICHI £3£ ^7| 

s 5 7H2J xh« eiu ^gsfe 3*tg sim^ x^ ^x^ ^-a. 



19. 331 l6*»-0fl SKHAd. 
^I X^ ^Xh «^ B?fl£. 

Q ^7| 5JCHSE * 7H2J Xfg E^ Stffl ^«WW 715 XhSF StfB «l 1 S^B H"»2k 

© £71 SjCHS ^ 7H2I XJS Ely 2tts °!7^ Xp| X^OII Cl>2h «3h7^^ XfSF 

3^5 a 2 32IB 9?S 
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211- HI 13 tHH 2i«AJ. 

£9| *qOf£ ^ X^ E1tf S^fi W2I H I «?l 715 X>S|- SW« Sfgjoj §2S 

Xtfl S^SS^EI ^g£l^ Xfg ^Xf fcg SS. 

SW 21. HI 19*HH SiOfAl, 

30t£ ? 7H3 Xh« Elg g^i *W2| « 2 23g£ Af£ X>S32£ »S 
±Xl ^2J. 

«TO 22. HI 21 *M SKHAI, 

£21*! ^HSSjei fg^i «0EI£ T^S ±7} *g tig. n 
23. a 21 Wfl SICHAJ. 

£tt| 3015 ^ X>« Eltf St>§ 2WS| XH 2 2S?§ Xfsf 0IEJXSA1 *32£| = £Xh «g ^ 

S . 

SW 24. HI 231HN SUOIAI, 



25, xpi Quasi cuaoia »sw sjchaj, 

<p q^si a i sa£ bisi* at cw>2i awfe hi 2 sag Btstss aattssjui, £01 xte was 

© ©H-£J J2*f #71 THiS^e! HI 1 9 H 2 Sl-gS °'7h£! XK?I XRW 

^ Stt-sfe xk?i ousel Diaioi «g g^. 

«»t 2E, 331 25 V0I SiOIAd, 

xpi waai a «s ems. 

fitfl Xf7l XF^S ^SttE* JIMSfS! HI 1 S HI 2 j2» AhOJOfl 5«CH£ ^ 

*?vzr. xo 25 vol sow, 

»7I XF^I Xh=S ^8Sh£S ?H3^°l H13ai2 3» ZhS A^OKHI g^S ^| S(Oia = ^H2J 
XK5 E1^ StlSS «fio^ EfTIIS OTI HSSI 0121101 «5 «M9. 

^1 xK7i imaai 3 &7115. 

0 #21 ^CHa ? XH3 Eia a^B ^0)l ?!5 Xm &t>^ »^ Xil 1 S^l S?||2K 

# xh^i miaei oiatoi *s s-s. 

SW 29. HI 28 S>Dfl 201AJ, 

-^1 ^CUS ^ ?H2J Xh« E1S 24M *^2J ^ I ^| 7I5 X^f ^ c^.oj gS g 
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sw so. u 28 vm goui. 

£71 3 CHE 5 7}S Eia BttSSI HI 2 33S£ AiS «B|£|£« API Dfl2 

El 013)01 ^£ 

31. » 30 tOTI 2CHAL 

sjDit * jisi ^ svbsi »i 2 s^sss ai£ 99oi xja«i asm °m 
mbis ?nssi°! ftfis^ nisa oi^oi tjg spb. 

B?tt 2. 391 XtW SiCHAj. 

^JCHE = 7H2J Xf-g ElS BSfS *«2| 31 2 QISW3AI **g£|^ HS3 01 fill 

01 Sig ^S. 

STO 33. HI 32*>0fl a«A1, 

API SjOi£ = Af£ EiS BttB ^WOfl HI 2 SSjg ^351^ &3«fe *t^Q| Sgajoi M 2 9^ 
5 SgSfe Q£2I »» OIBAfS »e *K?I DHXI HHWOfl #31 IB 2 9215 OHFJ^o^ S^g 5*^h 

s w 3i. a 25 vchi aoiAi , 

© #31 siCHS ? Xfg SV& 2J^0fl 315 A>2[ a«# *il I 235 £251-= EWISh 

© #31 5?0iS « ?H2j A>« Btf SVB XPl Ah^Dfl [&£!■ 2^ SStffeSHS #31 

API DilSQ mWM AKS B«tSai>S| #2 X}£ £U£MJ?|2, 0|fi S »H-« AW » 

^ api nasi ch^idi are. 
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